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Amputati on of the lower limb can be both psychologically and physically traumatic. It can present significant limitations to a person's selfimage, self-care, and mobility. Patients must deal with the aftermath, the loss of part or the whole limb. Rehabilitation can help patients learn functional skills assisting in the adjustment to lower limb amputation. There is a continuum of care that is needed after the surgery, including treatment during the surgical hospitalization and potentially after discharge from the hospital.
Rehabilitation is a long, difficult process and is an important component that can impact the long-term outcomes of amputees. The goal of rehabilitation during the immediate postoperative period is to return the individual to a lifestyle as functional as possible, and an early emphasis on rehabilitation can focus on preparing the individuals who are candidates for a prosthesis. 1 For those patients who are not candidates for prosthetic rehabilitation, the goals may be more modest and may include mobility and activities of daily living independence at the wheelchair level. These patients often remain independent, which highlights the importance of training at the wheelchair level particularly among those who may not be prosthetic candidates. 2 The stroke literature has documented the benefits of a standardized multidisciplinary highintensity approach to rehabilitation, 3 but it has not been until recently that there is evidence of benefits of inpatient rehabilitation after lower limb amputation. Dillingham and Pezzin 4 applied Medicare claims data to compare inpatient rehabilitation facility outcomes to those of other postacute care settings among dysvascular amputees receiving rehabilitation. After statistically controlling for initial patient characteristics, 1-yr survival was significantly increased in those who received inpatient rehabilitation facility care compared with those admitted to nursing homes or directly discharged home, as was the receipt of a prosthesis. In addition, the number of nonYamputation-related hospital admissions and reamputations was reduced in patients discharged to inpatient rehabilitation facilities relative to other settings. 4 Among traumarelated amputees, typically a comparatively younger population, the number of nights in inpatient rehabilitation correlated with better vocational outcomes, improved role functioning, increased vitality, and decreased pain. 1 Our studies among veterans with lower limb amputations have also shown the benefits of re-ceiving inpatient rehabilitation. In the Department of Veterans Affairs (VA), there are two types of inpatient rehabilitation services. Consultative services occur while patients remain on general medical or surgical bed sections, whereas specialized rehabilitation occurs on specialized rehabilitation bed units (SRUs). Compared with veterans who had no evidence of inpatient rehabilitation services, patients who received either consultative or specialized rehabilitation were more likely to be discharged home after the surgical amputation and survive to their 1-yr amputation anniversary. 5 We further demonstrated that patients who received rehabilitation services on SRUs had incremental benefits over those who received only consultative services. Patients treated on an SRU were more likely to be discharged home after the surgical hospitalization, receive a prescription for a prosthetic limb within 1 yr after amputation, and show improvement in physical functioning at rehabilitation discharge using the Functional Independence Measure (FIM). 6 Those two studies showed benefits of rehabilitation services during the time immediately after the surgical amputation but before the surgical hospital discharge date. While conducting these studies, we learned that there is a high variability of the receipt of rehabilitation service, and we are uncertain of the determinants in the variability. Rehabilitation can be offered during a variety of times, in various places, and include a variety of service types. Thus, the ''time, place, and type'' framework was developed to gain a better understanding of these three interconnected components as related to alternative patterns or pathways of care. 5, 7 The timing of rehabilitation can be before the surgical amputation (preoperative), during the period after the surgical amputation but before the surgical hospitalization discharge date (immediate postoperative), or after the surgical discharge date (late). Place can be inpatient, outpatient, nursing home, or home. Type of inpatient rehabilitation can be either consultative services on regular bed sections or specialized services on SRUs.
In a subsequent study, we learned that patients who were admitted onto an SRU were more likely to have waited longer to have their first rehabilitation assessment after surgery and had moderate physical and cognitive disabilities during the immediate postoperative period compared with those with the most or least severe disabilities. Patients who received only consultative rehabilitation during this period were more likely to have previous amputation complications, paralysis, or renal failure and either very severe or minimal physical and cognitive disabilities. 8 The next step would be to determine which and why patients need additional rehabilitation after receiving services during the immediate postoperative period.
This study addresses different elements of the time, place, and type framework, focusing on the receipt of inpatient rehabilitation services during both the immediate postoperative and late periods. The objective of this article was to determine what patient-and facility-level characteristics drive a late (timing) specialized (type) inpatient (place) rehabilitation episode among those veterans who already received immediate postoperative rehabilitation services, either consultative or specialized. We were unable to find other studies that looked at factors associated with the second inpatient stay in such veterans or nonveterans with lower limb amputations.
METHODS
This study was approved by the institutional review boards at the University of Pennsylvania in Philadelphia, PA, the Samuel S. Stratton Veterans Affairs Medical Center in Albany, NY, and North Florida/South Georgia Veterans Health System in Gainesville, FL.
Description of Databases
Data were obtained from eight Veterans Health Administration (VHA) administrative databases and combined to track the health status and healthcare utilization of veterans. The databases included four inpatient data sets referred to as the Patient Treatment Files (main, procedure, bed section, and surgery), 9 two outpatient care files (visit and event), 10 the Beneficiary Identification Record Locator System death file, 11 and the Functional Status Outcomes Database. 12 Description of the databases and our methods of data extraction have been previously described. 13Y16 17 There were two cohorts, one for each fiscal year. Cases were excluded if the amputation involved toes only or if there was a record of a previous lower limb amputation within the 12 mos preceding the hospitalization in which the new amputation occurred. The hospitalization at the time of the new amputation represented the ''index surgical stay.'' We combined records from the Patient Treatment File bed section files with admission dates within 1 day of the patient's main hospitalization discharge date and discharge dates within 1 day of the patient's main hospitalization admission date to capture the entire acute amputation hospitalization stay.
Study Population
A total of 4727 veterans with lower limb amputations were identified. The objective of our study was to determine what patient-and facilitylevel characteristics drive the receipt of a late specialized inpatient rehabilitation episode after already receiving inpatient rehabilitation after the surgical amputation. Thus, to be included in this study, patients were required to have evidence of some type of immediate postoperative inpatient rehabilitation, that is, rehabilitation occurring after the surgical amputation date but before the surgical hospitalization discharge date. As a result, 2062 patients were excluded, as well as 112 patients who died within the hospitalization, since the index surgical stay discharge date was our baseline and baseline could not be defined for these patients; 97 patients with missing data; and 3 patients who were still hospitalized 365 days after the surgical amputation, because our data was pulled only for 1 yr after surgical amputation. Thus, 2453 veterans met the inclusion criteria and were included in the analyses.
Description of Rehabilitation Services
Treatment objectives differ depending on the type of rehabilitation service received. Owing to the structure and processes within the VA, it was appropriate to classify and define two types of inpatient rehabilitation: consultative rehabilitation and rehabilitation on an SRU. In consultative rehabilitation, patients may have one to several therapy sessions while hospitalized, therapy may vary from intermittent to regular sessions, and functional restoration is not typically the primary therapeutic focus because rehabilitation occurs on medical or surgical bed units where acute needs are driving services. Alternatively, inpatient rehabilitation on an SRU occurs on designated units, which consist of a cluster of beds located in a distinct area in the hospital specifically accredited for rehabilitation services by the Commission on Accreditation of Rehabilitation Facilities (CARF). 18 Restorative therapy occurs daily, and rehabilitation is the primary therapeutic focus. To achieve accreditation, SRUs must meet CARF's explicitly defined standards that are developed to ensure high-quality and uniform services across the VA and private sector. CARF is an accrediting body specifically for inpatient rehabilitation bed services, similar to the Joint Commission on Accreditation of Healthcare Organization, 19 which sets standards for healthcare organizations. CARF accreditation determines the presence of an SRU. In the VHA, subacute and acute SRU beds within hospitals are considered to be similar, and in this study, both were categorized as an SRU.
Patient-and Facility-Level Characteristics Definitions
The inclusion of patient-level characteristics was based on the Postamputation Quality-of-Life framework intended to organize patient-level variables into clinically meaningful domains expected to predict patterns of resource use. 16 Those domains include sociodemographics, amputation level, amputation etiologies, comorbidities, diagnostic tests and treatments, and functional status.
Sociodemographics included age, sex, marital status (married vs. not married), income, and living location before hospitalization (extended care vs. home or hospital). Amputation level differentiated between unilateral and bilateral as well as transtibial and transfemoral limb loss. Patients with both a unilateral transtibial and a unilateral transfemoral amputation were categorized as bilateral transfemoral amputation because of low prevalence and the patient-level characteristics were more closely related to transfemoral amputations as functional prognosis declines sharply once the knee is lost. 20 Diagnoses incorporated both contributing amputation etiologies and comorbidities. Etiologies and comorbidities were identified using International Classification of Diseases, Ninth Revision, Clinical Modification diagnosis codes from outpatient care files 3 mos before the hospital admission and from the main and bed section files of the Patient Treatment File up to the surgical date. Of the original 12 etiologic categories, 10 were incorporated in our analyses, including chronic osteomyelitis, device infection, diabetes mellitus type I, diabetes mellitus type II, local significant infection, peripheral vascular disease, pervious amputation complication, skin breakdown, systemic sepsis, and trauma. 13 Congenital deformity and lower limb cancer were not sufficiently prevalent to be included in the analyses. We used the 2003 version of the Elixhauser comorbidity measure, which includes 31 conditions and distinguishes hypertension with and without complications in this study. 21 No cases had the International Classification of Diseases, Ninth Revision, Clinical Modification code for obesity, and thus, obesity was not included. Diabetes mellitus and peripheral vascular disease were not included as comorbidities because they were categorized as amputation etiologies.
Diagnostic tests and treatments including active pulmonary, central nervous system, cardiac or severe renal pathology, nutritional compromise, ongoing wound problems, and mental status issues or substance abuse during the surgical hospitalization were included. 15 Other variables that approximated patient complexity included admission into an intensive care unit, the number of bed sections the patient was treated on during the surgical hospitalization, length of time from the hospital admission date to the surgical date (in days), and length of time from the surgical date to the immediate postoperative admission date (in days).
Initial (admission) motor and cognitive FIM scores 22 captured physical and cognitive and communication function, respectively, at the beginning of immediate postoperative rehabilitation services; discharge motor and cognitive FIM scores captured respective functions at the conclusion of immediate postoperative rehabilitation services; and change in motor FIM scores showed the increase or decrease in motor FIM points, subtracting the initial FIM score from the discharge FIM score obtained from the immediate postoperative episode. The FIM is the standard measure of functional status used in inpatient rehabilitation in the VHA. There are 13 motor FIM activities that are summed to express physical ability. Five cognitive FIM activities are summed to convey the ability to communicate and carry out basic cognitive functions. Higher motor and cognitive FIM scores are associated with less physical and cognitive disability, respectively.
Additional variables reviewed included the discharge location from the surgical hospitalization (home, hospital, extended care, or other), evidence of preoperative rehabilitation spanning the time frame from index surgical stay admission to the surgical date, and type of immediate postoperative rehabilitation (consultative vs. specialized).
We looked at reamputation and receipt of a prosthetic prescription after the immediate postoperative discharge date to provide insight to possible reasons for late specialized rehabilitation. These variables were only looked at descriptively and were not included in the final model because both events occurred after the baseline of the index surgical discharge date.
Facility-level characteristics included geographic region (Veterans Integrated Service Networks mapped into Centers for Medicare and Medicaid Service regions: Northeast, Southeast, Midwest, South Central, or Pacific Mountain), hospital bed size (e126, 127Y244, 245Y362, or 9362), and CARF accreditation of the facility in which the surgery occurred.
A year variable was added to account for any practice pattern changes over the 2 yrs studied among the two cohorts.
Outcome Measure
The outcome of this study was time from the baseline, which is the index surgical discharge date to admission to late specialized inpatient rehabilitation based on a record in the Functional Status Outcomes Database. Our data were structured to include time up to the 1 yr anniversary of the surgical amputation. Because the baseline of the study is the index surgical stay discharge date, the length of follow-up for each patient varied depending on how long he/she remained hospitalized after his/her surgical amputation. Thus, the maximum follow-up is 1 yr.
Statistical Analyses
Baseline patient-and facility-level characteristics were compared between patients who received both immediate postoperative and late specialized rehabilitation, patients who received only immediate postoperative rehabilitation and were alive after the index surgical stay discharge date, and patients who received only immediate postoperative rehabilitation and died after being discharged from the index surgical stay. The group of patients who received only immediate postoperative rehabilitation was separated into those who were alive or dead after discharge from the index surgical stay because the patients who died before having late specialized rehabilitation might be different from those who did not die but did not have late specialized rehabilitation. These comparisons were conducted through chi-square analyses and analysis of variance tests.
A time-to-event analysis (Cox proportional hazards model) was used to determine the hazard ratio (HR) and 95% confidence interval (CI). If a patient died within this follow-up period, that is, 1 yr after surgical amputation, his/her record was censored at the death date. If a patient was alive but was not readmitted after hospitalization discharge, his/her record was censored at the end of the followup, which is the 1 yr anniversary of his/her surgical amputation. This analysis also took into account the correlation among patients from the same facility using the ID statement in PROC TPHREG in SAS 9.1. 23 First, the variables were grouped into domains applying the Postamputation Quality-of-Life framework as described previously. Each variable within a domain was entered alone to predict time to late specialized rehabilitation admission. If the P value for the unadjusted model was G0.20, then the variable was included in the multivariate model. The multivariate model also included clinically important variables (amputation level, age, marital status, living location before hospitalization, discharge location from the surgical amputation, type of immediate postoperative rehabilitation, and income). Backward selection was then used to remove variables one at a time to construct the final model with the predictors of late specialized rehabilitation until all predictors have P G 0.05.
Death is a competing risk for our outcome of interest; that is, there is no opportunity for patients to receive late specialized rehabilitation after their death. Nonetheless, the cause-specific HR is still valid from the Cox regression model. 24 The proportional hazards assumption for the Cox regression model was tested to determine whether the HRs remained constant over time. To test this assumption, the interaction between each predictor in the final main effects model and time to late specialized rehabilitation admission was added to the final main effects model. A final backward selection procedure (removing interactions one at a time until all P G 0.05) was conducted to obtain the final model with main effects and interactions. For variables that violated the proportional hazards assumption, HRs and 95% CIs at 0, 90, 180, 270, and 365 days after discharge from the surgical stay were calculated. The constant HRs and 95% CIs for the predictors not violating the hazards assumption were reported. Higher HRs indicate greater likelihood of receiving late specialized rehabilitation services. In this study, all P values were two sided, with statistical significance level defined as P G 0.05.
RESULTS
Among the sample included in this analysis, 2304 veterans received only immediate postoperative rehabilitation, whereas 152 veterans received inpatient rehabilitation during both the immediate postoperative and late periods. The average time to late specialized rehabilitation admission was 111.4 days (SD, 84.0 days). The range was 2.0Y356.0 days, with a median of 94.0 days. Tables 1 and 2 rehabilitation services at both periods, patients who received only immediate postoperative rehabilitation services and were alive after hospital discharge, and patients who received only immediate postoperative rehabilitation services and died sometime after discharge from the surgical hospitalization. Patients who received both immediate postoperative and late specialized rehabilitation were more likely to have higher initial motor and cognitive FIM scores, as well as higher discharge motor and cognitive FIM scores (all P G 0.0001). The higher change in motor FIM scores suggests that these patients made higher initial gains in function. In addition, patients who received rehabilitation during both periods were more likely to have re-ceived specialized immediate postoperative rehabilitation, whereas patients who received only immediate postoperative rehabilitation but died after hospital discharge were more likely to have received only consultative rehabilitation services (P G 0.0001).
Patients who received only immediate postoperative rehabilitation but died after discharge from the surgical hospitalization were older (mean, 70.3 yrs) compared with those who received immediate postoperative rehabilitation and were alive after discharge (mean, 65.5 yrs) and with those who received services at both periods (mean, 63.2 yrs) (P G 0.01). Those patients who received rehabilitation during both periods were more likely to be www.ajpmr.com admitted to the hospital from home and discharged home after the surgical hospitalization, whereas patients who received only immediate postoperative rehabilitation but died after the surgical hospitalization were more likely to be admitted from and discharged to extended care facilities (both P = 0.01). Veterans who received rehabilitation services during both periods were more likely to have unilateral transtibial amputation, whereas those who received only immediate postoperative rehabilitation and died after hospital discharge were more likely to have had unilateral transfemoral amputations (P G 0.0001).
Regarding amputation etiologies and comorbidities, compared with the other two groups, veterans who received only immediate postoperative rehabilitation services and died after being discharged from the surgical hospitalization were more likely to have evidence of peripheral vascular disease, arrhythmias, chronic pulmonary disease, congestive heart failure, deficiency anemias, metastatic cancer, renal failure, solid tumor without metastasis, and valvular disease (all P G 0.05), whereas those who received rehabilitation services during both periods were more likely to have evidence of alcohol abuse and depression (both P = 0.02).
There were differences in the patterns of procedures received and care processes, suggesting variations in patient complexity. Patients who received only immediate postoperative rehabilitation but died after the surgical hospitalization were more likely to have procedures supporting evidence of active pulmonary pathology, acute central nervous system, serious nutritional compromise, and serious renal disease. They were more likely to be admitted to an intensive care unit and to receive treatment in more bed sections during the index surgical stay and were hospitalized longer from admission to surgery compared with the other two groups of patients (all P G 0.05).
There were several differences in hospital characteristics as well. Patients treated during both periods were more likely to receive services in the Midwest, South Central, or Mountain Pacific regions of the country and in middle-sized hospitals (127Y362 beds) (both P G 0.01). Patients who had their surgeries in a CARF-accredited facility were more likely to receive rehabilitation during both periods (P G 0.0001). In the second wave of data, veterans were more likely to receive only immediate postoperative rehabilitation and be discharged alive (P G 0.0001). The adjusted model before backward selection was performed included 28 variables. The final model included five significant variables. After adjusting for all patient-and facility-level characteristics, the hazards of veterans being admitted to late specialized rehabilitation increased by 3% for every 1-point increase in discharge motor FIM score (HR, 1.03; 95% CI, 1.02Y1.05) ( Table 3) , indicating that patients who were less disabled were more likely to receive these late services. Patients in the South Central compared with the Southeast region of the country were more likely to be admitted for late specialized rehabilitation (HR, 1.67; 95% CI, 1.04Y2.68; P = 0.03). Veterans who had their surgeries in CARFaccredited facilities were more likely to be admitted for late specialized rehabilitation (HR, 5.30; 95% CI, 3.18Y8.84; P G 0.0001) compared with patients treated in nonYCARF-accredited facilities.
Type of immediate postoperative rehabilitation was the only variable that violated the proportional hazards assumption. At discharge from the index surgical stay, there was no difference in receipt of late specialized rehabilitation between the two groups. After 3 mos of being discharged from the hospital, patients who received early specialized rehabilitation were significantly less likely to receive late specialized rehabilitation services compared with patients who received early consultation rehabilitation services (Table 4 ).
DISCUSSION
We learned that inpatient rehabilitation is offered at various times to veterans with lower limb amputations. Services can be provided to patients before surgery, immediately after surgery but before being discharged from the surgical hospitalization, and/or after being discharged from the surgical hospitalization. In this study, we determined that the factors associated with a late specialized rehabilitation admission after already receiving inpatient services during the index surgical stay were due mainly to facility-level characteristics and care process variables such as receipt of inpatient rehabilitation services.
Although patients who received late specialized services appeared less severely ill, after statistical adjustment, most differences disappeared, except for discharge motor FIM. This suggests that function is operating as a common pathway through which many other diagnostic factors such as level of amputation and comorbidities interact. Still, patient-level characteristics had much less impact on who received late specialized services than did facility-level characteristics. When looking at the unadjusted comparisons, patients with less severe disabilities were more likely to have received late specialized services. These patients were less physically disabled at admission and discharge and made comparatively higher functional gains during immediate postoperative rehabilitation.
Among those who received late specialized rehabilitation, 73.0% had the less severe unilateral transtibial amputations as opposed to the more severe unilateral or bilateral transfemoral amputations. In comparison, only 57.9% and 46.3% of those who received only immediate postoperative rehabilitation and were alive and who received immediate postoperative rehabilitation and died, respectively, had unilateral transtibial amputations. After statistical adjustment, the effect of amputation level disappeared.
Having immediate postoperative specialized rehabilitation rather than consultative rehabilitation only was associated with a greater likelihood of receiving late specialized services. Patients' first assessment occurred while hospitalized for the amputation. It seems that the rehabilitation consultation service viewed these patients to be candidates for more intensive therapy and thus referred www.ajpmr.com them for specialized rehabilitation during the immediate postoperative period. If these patients were doing well, the rehabilitation service may have referred them for additional services with more advanced goals once they were discharged from the index surgical stay. This added care could have been for prosthetic fitting and/or training, which would occur after additional healing of the residual limb. Likewise, patients who had their surgical amputations in a hospital that had CARF-affiliated SRU beds were more likely to receive late specialized services. These facilities have programs that meet rigorous standards, whose purpose is to improve the quality of services that enhance the lives of the people they serve. 18 Presumably, these patients are receiving a high quality of care and are consequently more likely to receive late SRU services in efforts to better improve their quality-oflife. This also suggests that when the services are available, clinicians use them. We had previously learned that there was no difference in being seen for an initial rehabilitation assessment between patients at facilities with an SRU compared with those at facilities without an SRU; however, patients at a facility with an SRU were more likely to be admitted for specialized rehabilitation. 14 Associations between service availability and use may not be optimal. We had hoped that veterans who needed rehabilitation and had their amputation conducted in centers without CARF-accredited units would be referred to other facilities with those specialized beds. Such referral was infrequent.
Patients in the South Central region of the country were more likely to have a late SRU admission compared with patients in the Mountain Pacific region. This suggests differences in regional practice patterns. Dissimilarity may also be caused by unmeasured case-mix severity differences or variations in regional service availability.
Less severe physical disabilities after discharge from immediate postoperative rehabilitation were also a predictor of late SRU services, implying that these patients were doing functionally well at the end of the first rehabilitation period. If initial assessment demonstrated restorative potential to be positive, rehabilitation clinicians may have wanted these patients' surgical wounds to heal more fully before continuing intensive rehabilitation services and higher level goals such as postprosthetic ambulation. Increased function implies that these patients are going to be able to tolerate more intensive services. We had previously learned that those patients with higher motor FIM scores were more likely to receive a prescription for a prosthetic limb. 15 Thus, it is reasonable that patients who received immediate postoperative specialized rehabilitation and patients discharged with higher motor FIM scores were more likely to receive late specialized rehabilitation services. Dillingham and Pezzin, 4 using Medicare claims data, found that among lower limb elderly dysvascular amputees, receiving inpatient rehabilitation services after acute care was related to greater medical stability, fewer subsequent amputations, greater attainment of prosthetic limbs, and reduced mortality compared with patients who were sent home or to a skilled nursing facility. To gain further insight as to why some veterans in our cohort may have received late specialized rehabilitation, we looked at the rate of reamputation and receipt of a prescription for a prosthetic limb. Only 9 of the 152 patients who received rehabilitation services during both periods had a reamputation in between the time from the initial surgical stay discharge and the late specialized admission. In sharp contrast, 58% of those who received late specialized services had a prescription for a prosthetic limb. This is much higher compared with only 33% of patients who received only immediate postoperative rehabilitation and were alive and 14% of patients who received only immediate postoperative rehabilitation and died who received a prescription. It may be that these patients were receiving late specialized rehabilitation for prosthetic training. In some Veterans Affairs Medical Centers, veterans can receive prosthetic training only from a qualified team in which the therapist works only on the inpatient unit. Patients would be readmitted for late specialized rehabilitation to obtain access to this expertise that may not be available in the outpatient setting.
Rehabilitation clinicians undoubtedly need to take into account other factors for which we did not have data, such as wound healing, 25 time to healing, 26 onset of additional adverse outcomes, 27 and biopsychosocial and environmental factors. 28, 29 Each patient's specific characteristics and the facility structural characteristics will help with the decision of when the patient receives inpatient rehabilitation. In addition, patients who received inpatient rehabilitation may have had their initial services interrupted or delayed because of various reasons. In one study, almost one-third of the patients had complications severe enough to interrupt rehabilitation services. 30 The most common reasons were surgical, infection or fever, and thromboembolic events. The additional late SRU care may have also been for postinfection treatment as seen in other studies. 31 In one case, osteomyelitis was shown to delay rehabilitation for prosthetic modifications among lower limb amputees. 32 In our sample, the average time from surgical hospitalization discharge to late specialized rehabilitation admission was 111 days, implying that these patients may have needed time to heal or prepare for a prosthetic limb.
This study had several limitations. Certain findings from this population of veterans with lower limb amputations may not generalize to patients in the private sector. Most veterans are men, and it is unknown whether findings can be applied to women. Race and ethnicity were not included because of the large amount of missing or unknown information. Patients could have received outpatient rehabilitation services or home therapy that may have complemented or substituted for the care they received during the index surgical stay, but these data were not analyzed. Future analyses should look at the effect of outpatient rehabilitation on outcomes in addition to receiving inpatient rehabilitation and the effect of outpatient rehabilitation in combination with receiving late specialized rehabilitation on outcomes. Results from this study allow us to gain a better understanding of which patient-and facility-level structural characteristics are associated with receiving late specialized rehabilitation among veterans with lower limb amputations. Knowledge of these factors may help with decision-making policies within the VA.
As described previously, patients seen in a facility with an SRU compared with patients seen in facilities without an SRU were more likely to receive specialized services. 14 Thus, if the services are available, they will more likely be provided. Subsequently, we found that patients who received specialized services during the immediate postoperative period were more likely to be discharged home, receive a prescription for a prosthetic limb, and make higher functional gains according to their discharge FIM scores compared with patients who received consultative rehabilitation services only while on general bed sections. 6 Moreover, based on the VHA's ''Prescription for Change'' initiative, there has been a 47% reduction in the SRUs over an 8-yr period. 33, 34 Our unadjusted findings suggesting that patients in the second wave were more likely to receive only immediate postoperative rehabilitation services and be discharged alive are consistent with the reduction in access. Knowledge of the benefits of specialized rehabilitation services, coupled with the apparently strong effects of their availability on usage, may help policy makers make optimally rational decisions on whether to keep these units open and on how to distribute available SRU beds within the VHA hospitals most equitably. Care processes in the VA provide a service continuum of healthcare services that could serve as a model to other large integrated healthcare systems.
Our analysis goes beyond the typical question addressing who gets what type of rehabilitation to address the pattern of services provided across time related to the immediate postoperative and late patterns as defined by the time, place, and type framework. As we begin to untangle the complex web of care provision, clinicians and policy makers need to work together to address a series of fundamental questions that should guide policy: What is the optimal distribution of services to amputees across each pattern of care? What patient-level characteristics and needs best drive those patterns? How should the availability of SRU beds be distributed within larger systems of health care to best and most cost effectively serve these population needs?
